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Ochratoxin A (OA) a dihydrocoumarin
derivative linked to phenylalanin by an
amino bond is a secondary metabolite
produced by various species of the gene-
ra Penicillium and Aspergillus. As a re-
sult OA is found frequently in a number
of cereal crops and related foods (for
review see HARWIG et al., 1983). Under
the German agricultural and environ-
mental conditions OA is found predomi-
nantly in wheat and barley in concentra-
tions ranging from 0.1-200 pg/kg, the
mean concentration beeing 30 pg/kg
feed (THALMANN and GRUBER, 1981;
GEDEK, 1985; BAUER et al., 1986). The
frequency of positive samples exceeds
10% for grains and formulated feeds
and varies according to seasonal and
regional factors. Cereals and crops for
human consumption have, as of yet, not
been monitored intensively. Recently
JIAO et al. (1987) who investigated
various oat, rey and barley meals as
well as flours demonstrated that 50%

of the products contained 0.1-0.3 pg/kg
and 16.6% of the samples were contami-
nated with OA in concentrations ranging
between 0.3 and 9.8 pg/kg.

After consumption of contaminated
feedstuffs OA can be found in various
edible tissues of pigs and poultry. Resi-
dues have been detected in blood serum,
kidneys, liver, muscle and fat. Carcasses
of ruminants (with the exception of
preruminant veal calves) are unlikely to
be contaminated as the microbial flora
of the forestomach systeme degradates
OA to less toxic metabolites capacita-
tively. Excretion of OA with eggs has
been demonstrated in laying hens under
experimental conditions (BAUER et al.,
1988).

In Germany the occurence of OA has
been monitored in plasma and kidneys
of pigs. The residual concentrations
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of the elongation step in protein syn-
thesis. Therefore, a reduced immuno-
globuline synthesis has to be considered
(CREPPY et al., 1984). This hypothesis
is supported by pathohistological findings
demonstrating necrotic lesions in various
lymphoid tissues as well as by several

in vitro tests (RICHARD et al., 1975,
PRIOR and SISODIA, 1979; KLINKERT
et al., 1981 and LUSTER et al., 1987).

Again, with the aim to establish a no-
effect-level we performed a series of
lymphocyte transformation tests, as an
experimental model to assess altered
cellular immune response under the in-
fluence of mycotoxins. This test can be
developed with peripheral mononuclear
cells from animals, which have been ex-
posed in vivo to OA as well as for in
vitro exposed cells. After oral administra-
tion to rats of 0.1, 0.5 and 1.0 mg OA/kg
b.w. an inhibition of the proliferation
rate of mitogen stimulated lymphocytes
could be observed only in the highest
dosage group (JAHN and FINK-GREM-
MELS, 1988). This dosage resulted in a
mean cumulative serum concentration

of 478 pg/] in the exposed rats. In addi-
tion, in vitro-tests with human derived
peripheral blood lymphocytes indicated

a mean effective concentration of 1108
pg/l cell suspension (v. GERNLER, JAHN
and FINK-GREMMELS, 1989). When these
data are compared to the OA concentra-
tions which had been detected in human
blood samples (0.1-0.9 pg/l) the broad
safety margin between measurable ef-
fects in the lymphocyte transformation
test and the natural occuring OA concen-
tration is evident.

CARCINOGENICITY

Although previous studies failed to de-
monstrate a carcinogenic potential of
OA in long term feeding experiments in
rats (PURCHASE and van der WATT,
1971) and mutagenicity studies with bac-
terial test systems as well as genotoxi-
city tests in cell cultures were inconsis-
tent (MORI et al., 1984; BENDELE et
al., 1985a), recent animal experiments
with mice and rats could clearly demon-
strate an OA induced carcinogenesis
(KANISAWA and SUZUKI, 1978; BENDE-
LE et al., 1985b, BOORMAN, 1988).




TOXICOKINETICS

From several studies which have been
conducted with different dosages and

in various animal species it is evident,
that absorption, distribution and elimi-
nation of OA are influenced by the route
of administration and varies considerable
among different animal species. Recently,
HAGELBERG et al. (1989) compared the
available data for OA. From this study

it can be concluded that pigs and rats
have related values for the plasma elimi-
nation rate (biological half-life of the
toxin) with 150 and 170 hrs., respectively.
However, in monkeys the OA half life

is 510 hrs after oral administration of a
similar dosage. The binding abilities of
OA to plasma proteins were investigated
as well, and in all species (including man)
protein binding exceeded 99.8%. These
kinetic investigations may help to inter-
pret the data obtained from human blood
sample surveys, as it remained so far
unexplained why OA was found with a
high incidence but in small, consistent
amounts in man.

RISK ASSESSMENT

Mycotoxins are considered as environmen-
tal pollutants. An approach to assess the
health risks to humans from the presen-
ce of OA residues in meats and other
foods has to consider toxicological as
well as kinetic data. In extrapolating

to humans, the no-effect-level (NOEL)
obtained from various animal studies to-
gether with safety factors have to be
considered, the latter accounting inter-
species and intraspecies differences as
well as problems regarding from the sui-
tability of the experimental models used.
From subchronic experiments in rats
(MUNRO et al., 1974) a NOEL of 0.01
mg/kg b.w. can be estimated for target
organ toxicity. In extrapolation to humans
the significance of the NOEL, a safety
factor of at least 100 has to be applied,
resulting in a tolerance level of 0.10 pg/
kg b.w.. This exposure is comparable to
the dosage which caused in subchronic
feeding experiments in rats biochemically
detectable, but reversible renal tubular

effects (KANE et al., 1986).

For an assessment of the significance
of embryotoxic and reproductive effects
it is important that so far in all tested
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